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代谢产物进行初步分离分析，分离出 6 个化合物，进一步通过核磁(1H NMR、13C 
NMR、DEPT、HSQC、HMBC等)、质谱、单晶衍射、红外和元素分析等方法确定
化合物的结构。对化合物进行了抗肺肿瘤细胞A549 的活性测试，结果显示其中的











APP 反应进行研究，表明 Trp 和 Pro 对消旋的（R/S）-APP 具有完全的选择性，Ile、







































Natural medicines are the primary access to drugs because of the wide range of 
biological activity. Microbes, being widely distributed throughout the biosphere, are 
important natural medicine sources for their rich and varied metabolic products. In this 
paper, a kind of penicillin with anti-tumor activity, which is isolated from the polluted 
area of Shaxi River, is studied. It is expected to obtain the secondary metabolites with 
anti-tumor activity through fermentation and separation from the penicillin HLKG-44. 
After fermentation the penicillin HLKG-44, we isolate and analyze its lipophilic 
constituents. Six conpounds were isolated by different isolation methods, then 
identification their chemical structure by NMR (1H NMR, 13C NMR, DEPT, HSQC, 
HMBC, etc.), MS, X-ray diffraction, infra-red, elemental analysis and other methods. 
The result of the anti-lung tumor cells A549 test showed that two of the compounds 
have better anti-tumor activity, 50 % inhibitory concentration (IC50) were 0.02 μg / mL 
and 18.9 μg / mL respectively. 
Phosphorus play an important role not only in the metabolic and genetic process, 
but also in the origin, growth and all other chemical process of life. Previous study 
shows that phosphono-peptides, as one type of phospho compounds, can inhibit plant 
growth, the growth of cancer cells, anti-tobacco mosaic virus activity, and also a major 
inhibitor of serine protease (such as trypsin, chynotrupsin, thrombin, granzyme, uPA, 
and so on). These enzymes play an important role in the metabolism. Based on the study 
of such compounds, it is expected to provide an important basis for the drug 
development. 
A high production, low cost, simple and effective solvent-free synthesis method to 
obtain the phosphonic dipeptide precursor amino-phosphonate（APP） is proposed in 
this paper. Five kinds of new phospho-dipeptides are synthesized, their structure are 
identified. Through the spectrum of phosphorus (31 P NMR), HPLC, crystal diffraction 
and circular dichroism analysis, selective of amino acids and APP reaction ability in the 
synthesis process is studied. The results showed that trptophane and proline show 
selectivity for one of the optical isomer of APP, while isoleucine, valine and 
phenylalanine show only partial selectivity. The fragment rule of ESI-MS for 
phospho-dipeptides was studied and two special rearrangements were verified. Research 
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compounds do not have significant inhibition activity. Inhibition of other types of serine 
protease will be studied further. 
 
 
Keywords: polluted environment microbes, secondary metabolites, amino- 























Boc tert-Butyl Carbonoxyl 叔丁氧羰基
CD Circular Dichroism 圆二色
CID Collision Induced Dissociation 碰撞诱导解离
DCC N,N'-Dicyclohexylcarbodiimide 二环己基碳二亚胺
DIPPH diisopropyl phosphite 二异丙基亚磷酸酯
DMSO Dimethyl sulfoxide 二甲亚砜




HPLC High Performance Liquid Chromatography 高效液相色谱
HOBt 1-Hydroxybenzotriazole 1－羟基－苯并三氮唑
HR-MS High Resolution Mass Spectrometry 高分辨质谱




LC Liquid Chromatography 液相色谱
MALDI Matrix Assisted Laser Desorption Ionization 基质辅助激光解吸电离
MTT Methyl Thiazolytetrazolium 甲基四唑蓝（噻唑蓝）










Time of Flight Mass Spectrometry 飞行时间质谱
Trp Trptophane 色氨酸
Val Valine 缬氨酸
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